the chain of salt lakes between Lake Eyre in the northwest and Lake Frome in the southeast (Fig. 1) .
Although the inherited pattern recognized suggested a former enlarged lake -Lake Dieri -no supporting field evidence was available.
The existence of a former Lake Dieri has since been accepted by subsequent workers (Wasson 1983 a, b) but there is disagreement as to the development of the longitidinal dunes which we saw as directly linked with the history of Lake Dieri. We argued that the regular longitudinal dunes which extend from the chain of salt lakes in a fan-like pattern developed as Lake Dieri receded, and that the sand originated largely from littoral dunes which formed along the lee side of the lake. With the gradual retraction of the lake shores, new sets of littoral dunes were formed and sand from the older shoreline dunes was blown out and incorporated into the logitudinal dune system. One of the crucial tests of this interpretation is the relative age of the sand across the dunefield. If it can be established that the dune system developed from outside in, i.e. that sand within the dunes furthest away from the present lake system is oldest and that sand within those nearest to the lake chain is youngest the earlier interpretation would be supported (Folk 1974) . These analyses were carried out to characterize the sands and to detect any major changes which may reflect the origin of the sediment or the method of its deposition.
Optical and chemical analyses were carried out on small subsamples of these sands to determine their contained proportion of feldspar and quartz, and the total amounts of iron (both ferric and ferrous and sodium cobaltnitrate, and point counting for quartz, potassium feldspar and plagioclase. The results of the analyses are shown in Table 1 . The results of all three methods were similar in so far as they were internally consistent however the total amount of feldspar varied between methods with the total amount the feldspars being considerably lower in method 2 than in methods 1 and 3.
The very low count of feldspar grains in method 2 is partly due to the difficulties of differentiating microscopically between quartz and feldspar. Grains below 30 to 40 fim in size were not counted because of the increased difficulties of identification, due in 2, it was apparent that the upper loose sand was slightly coarser than the basal sand. The sand of the dunes of traverse 2 is more uniform than those from traverse 1 and the reason for this is probably the proximity of the Strzelecki Creek bed in traverse 1. In all samples of traverse 2 the upper loose sand (a) is moderately well sorted, fine skewed medium sand, while the lower (b) sample is invariably slightly less well sorted fine skewed fine sand (Fig. 3) . In the samples from traverse 1 the same trend is present but less well defined, with the upper loose sand being slightly better sorted and slightly coarser than the lower sand. The upper sand is moderately sorted coarse skewed to symmetrical fine sand. The chemical analyses show that there is no apparent trend in the iron content (both ferric and ferrous) with increasing distance from the lakes (Tables 1, 2) , despite an obvious change in colour from pale yellow to bright red across the dune field. This is in agreement with general observations that the amount of iron is no measure for redness in dune sands (Gardner a. Pye 1981). Wasson's (1983 b) results show a slight increase in iron content from west to east, but as Wasson points out his sample is too small to draw any conclusions. Only two samples of his traverse show higher iron content. Our results also do not support his conclusion that the red sands have a higher iron content than the pale sands. If anything there is a slightly higher iron content in the pale sands near the salt lakes (Tables 1,2) .
The lack of any systematic differences in modal grain size sorting across the dunefield and the relative consistant Fe content indicate that the dune sands probably derived from a single sand source of mixed sediments. Since there is also no indication from the grain size distribution of great differences in the distance over which sands have been transported, it is unlikely that the dune sands were transported by wind across the whole dunefield, a result that is also supported by the findings of Wasson (1983 a). The difference between upper and lower dune sand probably indicates the effect of prolonged illuviation moving shightly finer sand fractions from the upper sand into the lower horizon (see e.g. Corbett 1969 , Twidale 1981 . While there is no difference in sorting from one end of the dunefield to the other there is a striking decrease in feldspar content with increasing distance from the present lakes. Again this trend is than in 1 (Fig. 4, Tables 1, 2) , where the amount of feldspar decreases from 1-2% at the outer margin of the dunefield to 15-20% near the present salt lakes.
Discussion and conclusions
Both the mechanical analyses and the iron analyses indicate the likelihood that there was a relatively homogeneous sand source for the dunefield of the Strzelecki Desert and that the difference between the loose top sand layer and the often indurated "core" of the dune may be due to local reworking and illuviation of clay from top to base. There is no trend in the amount of iron with increasing distance from the present lakes, nor does the sand sorting show any significant trends except that the sand appears slightly finer near the present lakes. The slight in crease in Fe downwards in the dune profile indicates eluviation of clay minerals and sand coatings from the upper loose sands and illuviation into the lower parts of the dune. This eluviation/illuviation also causes the differentiation of the "dune profile" into slightly coarser well sorted upper sands and slightly finer less well sorted lower sands.
The most important fact with respect to our Lake Dieri concept, however, is the clear trend towards an increase in the quartz/feldspar ratio with increasing distance from the present lakes and hence an increase in weathering and relative age across the dunefield. while we do not know how the lake receded and how significant fluctuations and occasional regressions may have been there can be no doubt that the outer margins of the lake were exposed first and that the dunes occupying this area and the area downwind of it were formed from the sand which was exposed earlier while the dunes further west and south were formed from sand exposed later.
The littoral dunes of Lake Dieri probably provided a uniform single sand source of mixed sediments derived from drainage into the lake basin from pre dominantly quartzitic and granitic rocks exposed in the uplands to the N and E. This function as a distributor of sand laterally across the lake and along the lake shore (and hence across the present dunefield at right angle to the predominant wind direction) from the mouths of the main rivers is an important role as the sand of the Strzelecki Desert can not have derived from the small catchments of the rivers draining the Flinders Ranges nor can it have derived from a local source beneath the present dunefield which in the central and southern Strzelecki Desert dicting our concept since there is no denying that ulti mately all the dune material derived from the uplands to the east, northeast and north and was brought into the basin by major river systems draining the eastern highlands. The question, however, as to how these deposits were distributed across the dunefields trans verse to the general wind direction can as far as the Strzelecki Desert is concerned not be answered by al luvial redistribution alone. Lateral transport of the sediments along a former lake shore must be in volved.
Our original interpretation represented an attempt to explain a pattern clearly visible on the satellite ima gery and the striking pattern of aligned pans is still one of our strongest arguments for the existence of Lake Dieri. From the satellite view coming down to earth has proved more difficult and unequivocal evidence for the existence of the lake has so far not been found. The published stratigraphy of the lake basin is complex (cf. Wasson 1983 a) and there ist still no information on the timing of the lake or the events following its disappearance (Callen 1977 , King 1956 , Wopfner a. Twidale 1967 . However we feel that the data presented here and in particular the clear trend of the quartz/feldspar ratio with increasing distance from the present remnant lakes do support our view of the existence of a former Lake Dieri follo wed by the establishment of the present dunefields in the Strzelecki Desert.
